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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PURPOSE: To obtain the element containing a 
compound having excellent hole transport properties, 
being resistant to crystallization even when made into an 
element and having good heat stability, and being 
excellent in film thinness by using a styryl compound of 
a specified structure. 

CONSTITUTION: A styryl compound of a terphenylene 
derivatie, represented by formula I (wherein R1 to R20 
are each H, halogen, 1-6C alkyl, alkoxyl, 6-1 8C aryloxyl, 
phenyl, amino, substituted amino or hydroxyl, provided 
that any two adjoining members of them may be 
combined with each other to form a five- or six- 
membered ring; Zl and Z2 are each H, 1-6C alkyl, 6-20C 
aryl, 7-20C aralkyl or a bond to the adjacent benzen 
ring, and dotted lines 1 and 2 represent that the related 
groups may be combined with each other to form a 
heterocyclic structure) is used for the luminous layer, 
hole injection and transport layer, etc., of an organic 
electroluminescent element. A compound of formula I 

can be obtained, for example, by condensing a phosphonic ester of formula II with an aldehyde 
compound of formula III or IV in the presence of a base. 
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:/cm°> ; 1 , 1 -bX (4 -V- p - h y;U 
7^7x^)y^n^>;N ( N, NT . N' 
-t* p - h *))V- ( 1 , 1 ' - ^7x-;H - 
4, 4 f -^75>; 1, (4-y-p-hy 
JIT $ sy x^jl) - 4 -7xr.;l/y^p^t> ; b 
x (4-^^^Jbr^y-2-y^;b^^^;b) y^^- 
; b^ (4 p - h Vj\>7 5 ^7x^) 
7x^M^>;N, N' -^7*^;b-N f N' 

(4 h+->^x^;b) - ( l , r -b^x^Ji/) 

-4, 4' -^T5 > ; N, N, N' , N' ~rh77 

- 4 , 4' ^ — ; 4 , 

4' -bX (^7x^7>/) ^^-F'J7x^; 
N, N, N - h y ( p - F y ;U ) 75>; 4 - (z/- p 

- b y;UT5>) -4' - C4 (i^-p- h y;ur^ 

>) y;U] X^;L/-^> ; 4 -N, N-^^rol/T 
5-/- (2 -^7x^;k'^l/) ^>-fe:> ; 3-^K 
^-4' - N, N-^7x^75/7^;K>;N- 
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[0 0 5 2 ] ^ci'©^7x^;u+y>K^f* C r^yv * [0054] &£'©{b£^ C ry+-^;p. *zf-r-f 

y U7 - U> h( Polymer Preprints), S^Oj ^ K • 7 -/ » *X O.Apply.Phys. ) jf27t, 

3 7*. »3#. $B 8 1 ^-y ( 1 9 8 8*P) ^2 6 91 ( 1 9 8 8*P) tt£«:lB«©*>©) *\ T> 

h7^/W$>H^ (#HPS5 7- 1 4 9 2 5 9^ 
fiffi, IH5 8 - 5 5 4 5 O^&fR. PJ6 1 - 2 2 5 1 5 

1 [BJ61-233750 *f&«. |B] 6 3 - 1 0 
30 4 0 6 1 ^R$R& £ (C I2tfc© 6 © ) , 71/^1/- Uf-*> 

(«pMBB6 0 -6 9 6 5 7#&«. PIS 1 
- 1 4 3 7 6 4f&i, BI6 1 - 1 4 8 1 5 9#£tfR& 
£(CtB*g©^©) . 7>I-P>ltift (&HII36 1-2 

2 5 15 1 ^£tg, |aJ6 1 - 2 3 3 7 5 onOMUZlc 
1E*$©4>©) ^©-feS (II) Xte (III) 
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[<fc24] 

★ 

2 - (II) 

N - N N - N 

Ar 3 ^ jJ Ar 4 ^ jJ- — A r 6 

O O 

- (Ill) 

[0 0 5 6 ] CsS*. Ar 1 -Ar 3 SMr' * Lttt7i^H, ±-7^;U», t7i;;H, T> h 

n^ntti(CgJftX«*pjg^©TU---'U**7nL, Ar •7-;US, ^'JU^-;US, t!V-;H&i^W6tl, 

4 tiS&Xttfc!8&©Ty-b>S£^T., ) "C^$n 7'J-u>Iiltli7x-b>l, -f^^u^S, h' 
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[0 06 0] &£\ r^ppi , phys. Lett. J S5 5i, 
mi A 8 9«-*s ( 1 9 8 9*P) (C^3htl^t + 
tyr7- ;MBt«tt& £'* mi & e b * & . &*s . 

tt. »ffii4©t>-rn*>*wr4Ji-c*o. ±feofcw« 

1 > l- #te«tttmtt £©as*tm*fl! i^car# 

i > fciE? LaA«>ai»s wi^aAi wnsaara* 
oc > rno tm i > /cjs^-c t ibm© £ s £ isji$© 
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*^*Lfc©-fe. c0iic^t#4ri55-« ( I ) 

50 tt. ttfflr-5**«Kffli,>5W*fb#!»0«8l. ^H 1 * 
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" s - 1 O-'Pa, ^.#iiKo.O l~50nm/sec. 
StSSS- 5 0~+ 3 0 0°C. BJ|5nmftl>l/5(im 

T> ft?*L.<«5 0~2 0 0nm<D«5H©«JP{Ci&SJ: 

5 . n & £'©#?£&c j: o 

1 0 0 6 2 ] SEA:, -&©*«IUIK:iE?LaAlft&*m. 
«^-©fp«^±iLriJ, e*J2.fcrsa&S«©±cc, Pi 

6aaefexffi{c<fc*)Wjii*ji5j(di3^36iB£L. *©± 20 

Ss^fcmsrK^eu *©±(c»f*ffi«jwa»6tt3« 
ns&^jjxs-er iE?LaAiftsstm. 

[0 0 6 3 ] PI*/iE?LffiAMjll)l/#6*H/^ 

ffi*>6aSEL^©^««(coi>rittWT it, & 
C ©RR©*ttW\ Wie^*W!f4©«J9?f5)3E©^«cm D 
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c©EL5R^-©fHR!fc*jt>r*>. ^msff^aitcLr. 
mm. m%m. mit&Ammm. mmomtam-rzc 
igniter*?,, se.cc. i»ffi/iE?LaA«ias)i/** 

S/«^mAIS/l&ffi#>6&-S E L^©fF^i«:-3^ 

rsM&rsi. *r. mrBa©ELjR^©f^H©»^iR 

lite or, M«. IE?LaAffta£JB. ftftlKJK&Kttft: 

©%. c©^7fes©±cc, *T-eaMt^«j*»6asaHB 
^Aorc©±cc > pts^mrtaEL^T-©^©*!^ 

ilBj^tcUrtawSCiJCiO, 3tH©E L*^-*sf#6 
[0 06 4] C©«fc^{C0r»6*lfc*»W©W«EL 

£-©ffift£Lrii)±i~3ovgg£Eptinir-5£, % 
©ffittrsffi^Enftnur *>msSE«^n-rife^«^ < * 0 

+ , l$15#-©t^CC&r>fc<fc#©#|6#-rS. 
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[f»J] Etc. #IMIl*i^iimtfiS«WK£9#l, 
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[0 0 6 7 ] 4. 4' -f* (^^W) - 1 . 
1' :4', 1 " - ^-7x^8.3 g (0.02^1/) 
il'J^ih'Jx^JWO.Bg (0.0 64W) ££l 

2 5 x:rJ5jfc£i±fc n > i o o > y y 7 

KX^l 0 g (iR*9 4%) , 15 8-1 6 0 °CT& 
■ofc. :/u h>^emft® C 1 H- NMR, S 

W : fh7^^>7> (TMS) , jg« : CDC 
1 3 ) *J5£©*S*, 

ff = 7. 1 -7.3 p pm (m, 1 2 H, tp&<D5t-V*- 

5 , = 4.0ppm (q, 8H, x h +^>S(D - C H 2 CD 
H) 



S = 3.2ppm (d. 4H, 31 P-CH 2 fjvzfVZstf 
©H. J = 2 0 Hz ) 

ff = 1.2ppm(t, 1 2 H, x h*UM<D-CH 3 <D 
H) 

x>fo~>tc 0 ;xcc % cow*>ix^7";n.9g (o.o 
0 3 5*;!/) , 4- (N, N-^7x^r ^ y) 
Xr;l/rt K2.5 fir (0.0 09 1 *Jl>) RtfUVVA t 
-^>^^F0.86g (0.0 0 7 7^)1) 

+ ^ K (dmso) 3 o $ y y 7 Mukjbhbu M 

fi (2 0-2 5°C) fcTStSStffc. f#^>n/cSra?r 

—IfefifeseSL ^^^-;b4 o ^ y y h^^Tki 0 5V 
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%) . 72.5~2 7 4"Cr*-pfc„ 3 C© 

s*fet&^&*K- HfflK3 5 o'ctcr#a»i!«u cn* 

fc, C 'H-NMR, li:f (-7 

y**5/9> (TMS), ?g|® : CDC 1 3 ] *lJ£©#g 

5 = 6.9—7.6 p pm (m, 44H, W>$-7iil/ 

C ( ) titWtf] . C 5 ,H io 

C : 90.7 2% (90.5 9%) 
H : 5.5 7% ( 5.11%) 
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N : 3.7 1 % ( 3.6 4%) 

m/z = 7 68 (M* :z=l), 3 8 4 (M ! * : z = 
2) 
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[0072] mmm i bxomt) 

2 5 mmx 7 5 mmxi. 1 mm©^7^ifi±!Cifa 
CcJ:D/?$ 1 0 0 nm© I TOM (K§«&ctB^) 4»w 

*r 5 #IWjHWifiifci* L fc© ft . UV-Tt >i3t#H ( 
A3^ii-t'>3f*tt» KtlfiaS15 0'Ct 

fa»u-cmjR©»!»«a CH#*£8ffi d*> ©s 

N, N' -t'X (4-^i^7x^) -N, N' 
7!^- [ 1 , 1 ' -t^i^JlO -4, 4" -i?7 

s> mr, tpd (p> <tBg-r„ > 42 0 omeA 
ir»6nfc<b^«i( 1 ) r«sn&4. 4" -ex 

C2 - {4- (N, N-^-7*^JWTSy) ^ 
b*-;UD - 1 , 1 ' : 4 ' , 1" -$-7x^jKDP 
AVTPiBg-r„ > 42 0 Omg Aftfc„ 

[0 0 7 3 ] &(,vc. X^ti44 x 1 0''Pat«El 
fc©ft. TPD (P) ©Ao/cBolfiJjn^- biCMMb 
X2 1 5°C*rflQ&U ltaSo.l-0.3nm/#t 

tpd (p> zmmuxmrne o nm©TPD <p> n 

KLTRttfcTPD (P) IB**. EJLSAiaSSJBKRa 

■f&. i*a>r. DPAVTP©Ao^Buse»n^- hcc 

amLT3 5 0°C*-T'tt]^L. ^tilSo. 1 ~0.3 nm 
/#-C±ETPD (P) Jf©±CC3&tLTjgJ¥4 0 nm 

[0074] ^tc. ctxh 2 m<Dmm»m*wa Lta& 



yx (8 - + > U TJl/S («T. A 1 q 

, £BgT„ ) 42 o 0mg4Aft-cK£fmcT^#u 

fc„ 3 v •>-) A 'J 1 g ^Ati/ct 7"? 
>SSS©ffitfittB$&tf'-- b tmvl^-h OOmg^fc 
h£4Jt£ffli£«#Uc 0 
30 «. X£*t4 1 x 1 O-'PaSi-e^JILfc. MEfg, A 

0.1^0.3nm/»'CJBfc|l(CAl q^IiltR 
J* 2 0nm©A Iq, 1 (HT-SEAH fCffl^) *Wttf 
fc„ iWt, Iflv-i'-t'-AO©^*^ Kcil^LT^ 
#»fto. 1 nm/#r&4^3#££RI#K:v^*-> 
•2 A y ijOAD ©#'— hCca*Of3R»a5ffil.4-2.0 
nm/#r?nv^A4itL/&, C©-7cla)^if 
tc«fc0. A 1 q, a±CcBIJll 5 0nm©7W^A 
-«» (MfttfCfflS) *JJBfiE3<T,fe. C©»^-©I TO 
40 mH4PiS£U V;!/*>"i>A-&?lf 4P#@£l-T, K 
«E4 V4EnttJ0fc£c3, «SSE«a*Sl 5.9 5 'J7>^ 
7/cm' ©SifctfijfMl, t'-i'!gl5 0 0nm©f^ 
«»fe©»^*»ft:. C©i*©»B«8 2cd/m' 
■C*0. lfe^$«o.4;i'-^>/'W-C4)-ofc. f#p>n 
fclMStt. DPAVTP©SMtc (A' 1 .., = 5 0 0 
nm) grr 5Ct^6DPAVTP/P6.©M 

£Stl§3ft/c„ SMcpic&SL/ 
toft*. -^KlLtTOtt?.Ci%<, Kj- 

so [0075] mmmz-i L-cctXMf) 
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[0 0 7 7 ] £/c. ffe.nfcST-tt. SJnttHC&gO/c 20 

ism , t > r n *> - * ^ nig ji o fefg i> te&i t \tnm s n 

[0 0 7 8 ] HJfiW8 (IE?LaA^W4<f: LT©1$ 
It) 

2 5 mm x 7 5 mmxi. 1 mmO*7Xlg±K, IT 
OZMMteitX 1 0 0 nmCDilS-CMISL/fcfcO [HO 

ya (W) «d *mm3C&&&ti>it. c©a 
t©aw3a$a**uv/o, K^-rxh y t-y 

ffl©WWB»*ISft£Lfc. c©a933m3S«*r1jJR©»» 
mm. [B#X£i£ffi (*) «) ©««*;u#-icB£ 
U * y ^f-">^CDfiJnflP^" KC8- t Ka+^+ 
y ') >©7JUS-^Aggft (A 1 q) §2 00mgA 
n, SfcSlJCD* y •/f J >^^- h KiE?LffiAttl4 CfL£ 
W (2) 3 £2 0 0meA*rr*£te£l x 1 0"'Pa 

$vmi£Ltt. -e-cDtg, ft^fft (2) ADouwasK-F 

£ 3 3 0 °C $ T-Mft L . ^tfpiffio. 1 ~0 . 3 n m/#t? 40 
aW30#a«±{C3!R#or. fli^6 0 nm©iE?LffiAll 

<, iE?iaA)B±CC, t>9 — Q©*~ hi DA 1 q£#fe 



*ltlT5 0nmaiIft>fc„ C©PR©#- hffi 
B240-25 0"C, ^,*jISi3:o.2-0.4 nm/#, 

StttfiSttSB-eib-afc. c©^^icur«B^#u/c 
«>©**^«J:?)l*«3ffiU *f->u-**^-;Hg©v 
X*£i3!gU S^»«*^^-(cH5£l/fc. >A(c, * 
y ^^©JSI/OtoSfc*'- I- 5Cv^* Jx>5 A y tf> 1 g 

* An. £tc%\\(Dti>-yx7->m<Dt&mtim7 ■< ^> 

KC|5 0 0mg^tUc, -?■©&, S^ffi42xi 
PP&SilSo. 1 -0.2 n m/#r% l^fttc fc 5-#©:i<-~ 

mffi^^7fe)i±«c 1 5 o n mmmmmbyd^mmt l 
isfa-i, ^fe©i^-*^f#/c 0 ##*jj£©*s*. ffe*ws 

B8 00 cd/m' , IS^SWiil. 6 >/WT* 

[0 0 8 0 ] HS^J9- 1 1 (IE?L&A$w£W4i L-T 
©1fcit) 

XfSW8Kte^-C, ZEJLaAWWi LT^3»C^-T{L 
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